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* QEXT DATA 

Coverage: The elements of metallography are discussed in the introduc- 
tion to give comprehensive practical information on the recognition ~ 
and avoidance of certain defects in pig iron, steel, and nonferrous 
metal alloys. Thenithe common defects, flaws, etc. in semi- 
finished metals after their annealing, tempering or hardening are 
minutely described ahd illustrated with pictures and diagrams. A 
brief outline follows of various processes of steel treatments, the 
nitriding, cyaniding,\| of various alloys such as nickel steel, chrome 
steel, etc., and of high speed steel, corrosion-resisting steel, and 
non-ferrous metal alloys. All data are presented with a view to 
conveying the outward and intrinsic characteristics of metals and 
their usage. The chemical and technical data on metals given in 
diagrams and tables, are used for better fulfillment of the aims 
set in the manual, All data are limited in scope to fit the purpose 
of the | book. 
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~ BOGDANOY, S. G., DOCEND ree 
Steel - Heat Treatment 


Strangt ening frogings during the eooling in thermal chambers, Vest. mash., 32, no. 4, 1952, 


9. Monthly List of Russian Accessions, Library of Congress, Octoder 3) 19542 Unel. 
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4. Plasticity 
% Plasticity of aluminized layer in hot and cold state, Vest.mash. 32 No. 7, 1952. 


9, Monthly List of Russian Accessions, Library of Congress, February 1953, Unclassified. 
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BOGDANOV, S.Ge, kandidat tekhnicheskikh nauk, dotsent. 


Rigi 
Increased strength of steel at various loads, tempered by the heat of roll- 
ing. Vest.mash. 33 no.3239—-41 Mr '53. (MLBA 6:5) 


(Tempering) (Steel) 
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BOGDAN & kandidat tekhnicheskikh nauk; KUNYAYSKIY, h.N., kandidat 

tekhnicheskikh nauk, retsenzent; XORYUIOV, ‘MoI., kandidat tekhni- 
sae pate nauk, nauchnyy redaktor; PETERSON, M.M., tekhnicheskiy 
re or 


[the metallography and heat treatment of steel] Metallovedente 4 

termicheakaia obrabotka stali, Isd. 2., perer. 4 dop. Moskva, Son, 

nauchno-tekhn. isd-vo mashinostroit, i sudostroit, lit-ry, 1954. 

302 p. (MERA 7:9) 
Zs (Steel) (Cast iron) 
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‘ADOBSSTGN MR; ANIO28599 s /o126/81/017 /003/0408/0h12. i ~ 
AUTHOR: Bogdanov, Ss Ge | "ta 
een co to grain-size increase. in steed undergoing deformation at 

SOURCE: ‘Fizila netallov i.metallovedeniye, ve 17, NOs 3, lg6t, 408-412 


TOPIC TAGS: steel, se grain, growth. resistance, het Jarked steel, steel 
vecrystallizatio, grain surface energy, dislocation, horophylic atan, steel 40, - 
steel 40Kh, microstructure . 


ABSTRACT: Experiments were performed to substantiate the theory explaining 
resistance to growth in grains of steel being deformed and undergoing = ema 
zation at high temperatures. The theory explains this resistance by the cacene | 
tration in the boundary layers of dislocations and admixture atans (including 
"horophylic").. The concept of "horophylic"’ admixtures was introduced by Gibbs, 
who showed that surface layers of liquid solutions contain concentrated admix- 
tures which tamer the surface energy. Ve. I. Arkharov (Trudy IFN AN SSSR, 

- Sverdlovsk, no. 8 » 1946) also noted that the solubility of the horophylic admixe- 


ord. rt amet Eo a es) ae antares See geeesnce 


i . i 


eee noe ne Ae A Ne tree eens step ty ane en se ee ssc new mee 


ham OR ees at 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5" 


APPROVED ts RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5 


ad} 


4 


Pe ae a : 
“ACCESSION NR: APl028999 


beta Withe creeendts teen dese Ryans > dee tals Seg SS Se hese ree " ve emeg 


| tures in the surface layers depends on the tempersture and that at lowered 
| temperatures the aiffusion of the admixtures out af the surface layers is in- Pee 
| hibited by persistent flaws in the crystalline lattices. These flaws originate : 
| during hot working of a material and are retained even after slow cooling or at 
| high temperatures. The presence of ‘such flaws prevents the equalizatia of the 
- agimixtures throughout the body of a grain, Steels 40 and hOkh were used in the 
present experiments. The influence of deformation oa the grain size in samples 
| forged at 11000 and then quenched in water was first determined. These samples, 
| cut into sections and etal shoved a wniform microstructure in the deformed 
i 
| 
j 
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zones (grain size of 4-5 units) and in the undefoomed zones (2-3 mits). It 
was next proved by forging the semples dom fran 20 to 12 mn at 1000, 1100, 
12000 that temperatures in this range had little influence om the grain size. 
fo determine their resistance to grain growth, other semples were forged dowm 
fron 20 to 12 ma at 12000 and were divided into two groupse One group was placed. 
. dn:the fumace (heated to 850¢) immediately after forging, the other after first 
‘being cooled in aire Samples fran both groups wexe quenched in water after 30, 
60, 120, 150, 180, 300, and 600 minutese Figure 1 of the Enclosure shows the 
change in the grain size after various periods a? heating. Here Curve i per=- 
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_ ‘at 9006 and proved to be true for both types of steel. These experiments show that’ 

_ : grains diminished by deformation at 1100=1200C become immune to growth at 850-9000 | 
and that their collective recrystallization is arrested in this range. These 

: . phenomena may be explained by the concentration of horophylic admixtures in the 

tpi layers and by the subsequent diminution ef the surface energy in grains. 
‘Slow cooling followed by heating destroys this inmunity and fosters renewed grain 

> growth,.. Orig. art. hass, 5 Ligures. { ; o 
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Rell nexEey Tl'ich; CHARUYSKIY, A.P., redaktor; KOGAN, F.L., tekh- 
nicheskiy redaktor 


(Brecting metal bridges] Montash metallicheskikh mostov. Moskva, — 
Nauchno-tekhn. {“d=vo avtotransportnoi litery, 1955..347 p. ; 
(Bridges, Iron and steel) - (MIRA 88) 
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Automatic telegram processing. Vest.sviaszi 17 no.10:39-40 0 '57. 


(MIRA 10:11) 
1. Nachal'nik Upravleniya elekxtrosvyazi Ministerstva svyazi BSSR 
(for Bogdanov). 2. Starshiy inshener Upravleniya elektrosvyasi 
Ministerstva svyari BSSR (for Zamostina). 


(Telegraph--Automatic systems) 
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KRUPENNIKOY, S.8., dotsent; SPERANSKIY, B.A., dotsent; BOGDANOY, &,1., 
nauchnyy red.; LYTKINA, L.S., red.izd-va; HUDAKOVE, ¥.f., 
tekhn.red, 


[Assembling precast reinforced concrete construction elements in 
the Urals] Is opyta montasha sbornykh shelezobetonnykh konstruktsii 
na Urale. Moskva, Gos.izd-vo lit-ry po stroit., arkhit. i stroit. 
materialam, 1959. 51 p. . (MIRA 13:3) 
(Ural Mountain region--Precast concrete construction) 
(Cranes, derricks, etc.) 
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BOGDANOV, S. MH. 
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Keays POE, SG tae: 
| Open ore atockpiles. From, stroi. 37 no.4:35~37 Ap. '59.- 
. (MIRA 12:6) 


(Ores--Storage) 
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BOGDANOV, S.N., inzh. 
eae eet E ISIE RIBS 
Investigating the hnat exchange during the boiling of Freon 12 
inside a horisontal pipe. Khol,tekh, 40 no.5:31-35 S=O0 '63, 
(MERA 16211) 
1, Leningradskiy tekhnologicheakiy institut kholodil'noy pro= 
myehlennosti, ~ 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5 
i Boe DANOV, Che areas Riper aw ee, Tene 


, Cammniocae 
"_ leed~in feat Stan) for tater-eity Aerial 
epee Lines," a. x. Bogorotekiy, e e Bogiancr, 2 PP 


33T105 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5 


BOGDAWOV, Sebo. sauneues ~ 


al The ISH-2 machine for sorting Baltic herrings, Biul, tekh,-ekon, 
inform no.4:55 '58, (MIRA 1126) 
(Sorting devices) (Herring) 
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BOGDANOY, S.T. 
ESS SEED 
The OBF-400 ducst-type flask-washing machine. Biul,tekh.-ekon. inform, 
no.7:52-53 '5B. ; (MIRA 11:9) 

(Bottle washing) 
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BOGDANOV, S.T. 


The DKB-1 crushing and sorting machine for processing cocoa peanee 
Biul,tekhe-ekon.inform, no.9254-56 '58. (MIRA 11:10) 


(Cocoa) (Milling machinery) 
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BOGUSECY, ST. 
. cg met eee na ee AE OIE OS, 
The IRM machine for %voes- vs sex.ll fishes fer cannins, Biul tekn.- 
ekon inform, noeushle%s Mis, (rie 1227) 
(Fishes oroduct s~-Preservation) 
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BOGDANOV, Sse st 


oe The IPB mchine for making wax-paper bags and putting then into 
cans. Biul.tekh.-ekon.inform. no.5:60-61 '59. (MIRA 12:8) 
(Canning and preserving) 
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Papers submitted for tha 10th Pacfla Salence Congress, Nonolala, Hawali 22 Ang- 
6 Sep 1961. 


MAPOTA a a a PUPAIOVA, b, Yo, ZATOTUMIYs tere, TEEVICN, B. bey 
DEA Ae Te) WAM dc hes ead UE Oe 
All fro the Ioativute of Oceanology, Acadevy of Sctenzes USSK = 
“The bottom relief of the Pacific Ocean amt ite cartographic 
enentation” (Section VI.A) 
BEET, A. P., lnatitute of Zoology, Acadeuy of Sclences USA - 


bipo Atatritution in the Pacific Ocean” (Sectiog III.C} 


T., art & TENT As Fy fas Institute of Oceanstogy ~ 

“The manganese concretions of the Pacifte Ocean” es etion VI2.C.2) 

APH-=--YZV, G.°D. (Raza blurred, but may be APAL 
Institute of Geology of Ore Deposits, Pode ere 
and Geochemistry - (tite of poser ts Blurred; foltoving is 
epprouieate title) - “Hathoyevishich's discontinuty {elec} layer 
an® petrographic deta” (Section VII.C) 

BAAEUTAL be Kes Institute of Zarth Physica tneal 0. Yu. Sehalat - 


PATALIN, A. Me, Yalutax State Uciversity - “On the heat processes 
an the veters of the Par Enst (Section VII.3) 
7 BOELEVISERY, XK. ¥,, Institute ad’ Oceanology - “On the transforaatioa 
i of the plankton of the Pucific drift end in the aljacent vaters” 
H (Section IIr.c) 


t 
i mnt the geological history of the Oxhotek sea® (Section VII.c.1} 
i BUSHORDY. Lf. Ls, LIRITH,A-_Pe, VETS, V. Ps, and SORIA, 
lon og_lnstitute of Gcosnology - “Recext pedicents of the facifia® ; 
{ Section VII.C.1) | 
i BIBSESZTd. Lar.As, and VIGHASOY, Me Ya., Institute of Oceanclogy - 
+ “Some specific features in the geographical distribution of abysaal , 
! . oc | pelagta antoale (Agphipoda)” (Section I1z.C) | 
ee Of Oceanalogy + “tiew charts of cotidal lines 7 
if : of tidal phenonena im the Pacific Ocean” (Section 
j VII.B) vy, 
; POLE s Br G+, AMISH, K-Y,, and VIPCRAIOY, Vs Yeu, Institute 
4 of Oceaaclogy = “The distribution of the ropluckton bicaass in the 
Puctfic Ocean” (Section I1.C) 
PARDO. 0K» Institute of Gedlogy Exploitation of Combustible | 
Materials “The diagenetic charges in botton sedinents froa 
the central | part of the Facifie"(Section YII.C.1) 
FESOREAYAs He... Institute of Geology - “Sediventation and the reeulari- 


APOV 


besine of the Tertiary period in the area of Kaschatca and the 

' Gekhalin Island” (fection VII.C) 

: BRUYEVICH. G4 ¥-, and ZAGSEYAs Yt. Dis Institute of Oceanolog - 

: “Some chemical features of sedizents ard ground solutions per=eating 
the latter in the Pacific (eaterials of the northvestern part)” 


i (Section VII.¢.1) 
SEA, Inatiti te of Oreanology - “A study of equator tal 
! currents in the western Pacific” (Sections ¥12.5) 
4 TIRUNSAYAW. Mi, and SANYO, V, §., inutitute of CYeanclogy - 
} “The fornation of efr snsses in the northern part of the Pacific 
t Ocean” (Sectica VIT.A) 
{ MORUCITOTA, YR, Institute of Oceanclozy - “The regions of forastion 
t and transition courses of anti-cyclons ia the northan part of the 
_Pactfic Ocean (Section VII.A) 
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BOGDANOV, S.V. 

Investigation of Dielectric Properties of Barium Titanste and Other Polycrystalline 
Materiala in e Field of Ultra-high Fr shila Try eb 9 Apr 51, Physics Inet imeni P, X, 
Lebedev, Acad Sci USSR Cond Chere - Me Sex. 

Dissertations presented.for science and engineering degrees in MOSCOW during 1951. 
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the P, N, Lebedev Inst. of Physics 
Academy of Sciences, USSR 
June 26, 1950 
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. _ ROODAWOY, S. oe end 2 ROPLOVSIDY, 1 Bs Dy 


“Nethods of Measuring the ‘Lifetime of Nonequilibrium Charge 
Carriers in Semiconductors," by S. V. Bogdanov and B. D. 
Kopylovskiy, Physics Institute imeni P. N. Lebedev, Academy 


of Sciences USSR, Pribory i Tekhnika Eksperimenta, No 1, 
dul-Aug 56, pp 66-70 


The article discusses several methods of measuring the lifetime of 
" nonequilibrium charge carriers in semiconductors which were applied to 

ithe investigation of germanium at the Electrophysics Laboratory of the 

hysics Institute imeni P. N. Lebedev, Academy of Sciences USSR. 


Methods for measuring the lifetime of charge carriers with the aid** 
of injected excess carriers are divided into two groups: the photomethod 
here the excess carriers are injected with the aid of light, and the pulse 
method, where the excess carriers are injected by means of an electric |=» 
field. Each method has its own advantages depending on the conditions — 
set up in the experiment. 


fhe.-authors thank. A.:Vc-Rehanoy.and .V..S.. Vavilov. for. their assist~ 
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- Referet gour - Fizika, No 5, 1997) 31210 (4) 


Progress on Research in Ferroelectricity (AL1-Union 
Conference in Leningrad). 


orig Pub: Vestn. AN S8ER, 1956, No 10, 103-106 - 


A brief content is given of the following lectures, beard 


at the conference 19 <-23 June 1956): NeS- Novosil'tsev 
Growing Various fitanates and the 
Properties of These Single Crystals. Yu.S. Puzyrev and 


1.8. Zheludev, procedure for Growing gingle Crystals of 
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Abs Jour : Ref Zhur - Fizika, No 3, 1957, No 7022 


Author t_ Bogdenov, SV, 
Title : Stationery Distribution of Excess: Curront Carriors in Gor- 


maniun that is Fertinlly Illuminated, 


Crig Fub t 2h, tokhn. fiziki, 1956, 26, No 5, 917-926 


Abstract : Tho stationery distribution of oxcoss crrriors in germanium 
that is partially illwiinated by- rhotoactivo light is in- 
vestigatoc, The one-dinensionel; problen is considered et 
low lovel of injection end in the absonce of en extornel field! 
surface reconbinetion is noglocted. Tho limitations on tho 
specific resistivity of the excess carriors in the illurin- 
ated and the non-illumineted portions of the specimen is de- 
termined, the internal ficld is! celculated, as is the megni- 
tude of the occurring spece charge for the usual mobility 
ratio b=Ke/Mp>1. It is shown thet the L (the diffusion 
length) can be measured not only in the non-illwtinrted, but 
also in tho illutinated portion of the spocimon, provided 
tho width w of the illucinsted portion is sufficiently lerge 
(w >6L). 7 
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Category : USSR/Electricity - Dielectrics G-2 


Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 42147 


Author 3 Bagdanov, 5.V-, Vil, B.M., Razbash, R.Ya. 
Title !Influence of Polarization Conditions on the Piezo Properties of 
Barium Titanate : 


Orig Pub : Zh. tekbn. fiziki, 1956, 26, No 5, 958-962 


Abstract ; The effect of the intensity of the polarizing electric field E and 
of the temperature T on the piezo-modulus d33 of ceramic BaTiO. was 
investigated. It is show, that the polarization of thick spetimens 
can be produced at lower values of E and at higher values of T. The 
closer the polarization temperature is to the Curie temperature, the 
less the value of E required for the polarization. 

To orlent’the fundamental part of the domains in the interval of 
the rapid growth of the spontaneous polarization (6 -- 7° below the 
Curie point), E must not be less than 5 kv/cm for any values of T of 
the polarization. ' 
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—AOGDAR matali: YUL, BLM; RAZBASH, B.Ye, 


Piesoelectric modulus of dislocation for polarized bariun titanate. 
Kristallografiia 2 no.1:115-118 °57. (MERA 10:7) 


1. Fisicheskiy institut imeni P.N. Lebedeva. 
(Barium titanates--Electric properties) 
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120-3-26/40 


AUTHOR: Bogdanov, S.V. 


TITLE: A Q-Neter Method for Capacity and Loss Measurenent at High 
Frequencies (Metodika izmereniya kunetrom yem:osti i poter' 
na vysokilh chastotakh) 


pooe ne yo i Tekhnika Eksperimenta, 1957, Nr 3, pp.90-93 
USSR 


ABSTRACT: Measurement of capacity and loss angle at frequencies 
higher than 10 Mc/s is difficult due to the effects of in-. 
ductance and resistance of the connecting leads, The 
method described enables corrections to be introduced into 
the measured values, thus extending the practical frequency 
limits, Neglecting the distributed capucity of the leads, 
and considering only their inductance and resistance, the 
equivalent circuit can be presented as in Fig.l, Lts 
total impedance is: 


Z = (Ry, + R,,) + jul + 1/jwC,, = (Ry, + R,.) + (1 - w°LC,/ju0,). 
Card 1/8 (1) 
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120-3-26/40 
A. Q-Meter Method for Capacity and Toss Measurement at High 
Frequencics. 

If wrIc. <2 , then % is capacitive and will possess an 


x 
equivalent capacity Gy together with an equivalent resist- 


ance Ry». $04.4. 


Z= R) + 1/ju0y : (2) 
Conparing Bq.(1) and Bq.(2) : 
Cy = 6,/(1 - o°6,,) : (4) 


The true capacity of the sample C,, end the diclectric 


fan 


loss ansle tangent tgb, are found from the measured 
values Cy and ted, = wR Cy , if the lead jnductance L 


> 
ané the resistance R, are known, by the equations: 
a ra 
c, = 0,/( +o Ie, ; (5) 
Caré. 2/5 
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120-3-26/40 
A Q-Meter Method for Capacity and boss Measurement at Kish 


Frequencies, 
ts 6 - oR,C 
te be = ——2_, Ld (6) 


L+o lt, 


9 
assiming that tg 6, “1 and og", 1 . R, and L can 
be measured on the Q-meter by the followings acthods: 
(A) The leads are short-circuited and the leads replace the 
coil of the Q-meter., Then: 


Le i/ues, , (7) 
Ry, = 1/uQ,F, ‘ (8) 
If the short-circuited leads are connected in eries with 
the Q-meter coil, then: 
ie ma rm) Fi 
L zm. o =i ? (9) 
w C_C 
Card 3/3 on 
6.9. = CQ 
pos _o%o "1 F (10) 
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. 120-3-26/40 
A Q-Meter Meatho@ for Canacity and Loss Mea surerenc at Sigh 
Frequencies. 
(B) If a “mown cayacity is available, then the lead inductance 
can be found from: G G 
> G 
L = 3—_*t (11) 
CSS hor 
where C is the Imowm capacity. 


\vcT 
(Cc) If two capacitors of different capacities C, and Cp , 


but made of the same material, are available, then Ry, and 


L can be found fron: ee 3 
13, 23 


Lie 


(12) 
9 


as 2 
? 
w(Cyy ~ C29) 


Gana 4/8 where Ci ’ Cay are the equivalent capacities and 
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120-3-26/40 


A Q-Meter Method for Capacity and Loss Measurement at High 
Frequencies, 
ty 545 » vg Say are the loss factors, corresnonding to 
Cc) and Co . as 0, /C. . This assuacs that 3 and te & 
are the sane for both canucitors, The above r2lationships 
were checked experimentally, The results ure tabulated in 
Table 1. The values for R, and L aro tabulated in Bable 
2, The effect of L on the accuracy of measurozent is 
tabulated in Table 3 which shows that the maximun crror for 
Gy. Goes not exceed 5%, These results are only rue, provid- 


ing that the lead lensths are considerably less than 1/4 

of the wavelength. For frequencies 30-50 lic/s, the lead 
Longths are comparable to 1/4A , and the leads aust be con- 
sidered as lines with distributed constants. Therefore it 
is most convenient to use coaxial cables of knowm length 
and possessing a imo.m characteristic immoedance., ‘The input 
impedance of such e system is given by: 
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A Q-Meter Mothod for Canucity and Loss Measurement at Wish 


2 


Prequencies,. 
Zsh yo +Z ch yh 
Zax = Z, ‘ (14) 
Z,ch yl + 2ysh 24 
where 2, is the characteristic innedance; 2% - the load 
impedance; y =a + jB - the transiission constant; a - 
the attenuation constant; 6 =2N/A - the phese constant; 
X - the wavelength; § - the length of the lead, Measuring 
Zax and lmowing Zo » Y¥ and i , then a4 can be found 


from Eqy.(14), The calculation can be simplified if the open- 
circuit impedance formula is used: 
2 
42 £2 2 
Z =) ON (15) 


ex 
Lx see 


where Box » the open-circuit impedance, is mcasured dir-~ 
ectly on the Q-meter, IiZ_ and Z., are capacitive 
Card 6/8 
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120-3~26/40 
A Q-Meter Method for Capacity and Loss Measurenent at High 
Frequencies, 


t 
(which occurs when 1 = n A/2 + f , where n =0; 1; 23... 
and '< A/4 ; Ger = open circuit, gx = invut) and 
tg. 6,, @1 and tg 6 _@] » then results obtained fron 


(15) do not differ Significantly from results from (5) and 
(6). fo avoid increase of C, at hish frequencies (thus 


limiting the ranse of the apparatus), the cable lenzth is 
nade YaA/e when 2, is resistive and considering 


LP Zo and Zine > Rex » Eq.(15) can be re-arranged as 
follows: 


r Pe a 
Cp =O. (2 +1 So6% - %)Y 


te D492 J 


\ 


——-— ™ 
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120-5 -25/K0 


° A Genewer 2 hot, for Ce lseicy <i bore Teasuret es co ae 
Frequomciss, 3 - 

i 0,0, re to) eh. 4 ae (2, - 2) 

tr 6 ey 22 TD Ay ; 5 ’ (17) 
3. Jpyct1 to Be: yh: Ww “un 
wher? 60, , Q, ore tha casscity an’? Q-factor of the 
we 

Q-neter without the cable; Cy = » - the cansneiby and 
Q-factor of the cirsuit with one aout uit cable; Cs ye = 
the capacity and Q-factor with the en A comectei, To 
avoid errors due to the capacity of tre holder, the solder 
is inde of 2 line section having the same characteristic 
impedance as the lead cuble, Tiere arc 3 tables, 1 figure 


and no vefsrences, 
ASSOCIATION: Physics Institute dn, PN ievedov, 28, USSR (Pisichce 
skiy institat im, F.N.lebedeva AK i3S5R) 
SUBMITIED: Voverber 16, 1955. 
AVATIABI&: Library 320f Gongress, 


Care 2/5 1. Frequency-Measurement 2. Capacitance-Measurement 
3. Mathematics-Theory 
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ABSTRACT: 


Card 1/2 


USSR/ Luminescence 48-3-11/26 


Bogdanov S.V¥., Vul B.M. and Timonin A.M. 


On the Connection between Dielectric, Piezoelectric and Elastic 
Properties of Polycrystallic Ceramics and Those of Monocrystals 
(O evyasi meshdu dielektricheskimi, p'yezoelektricheskimi i 
ee svoyatvami polikristalicheskoy keramiki i monokristal- 
la 


Izvestiya Akademii Nauk SSSR, Seriya etatoheakeyes 1957,Vol 21, 
#3, pp 374-378 (USSR). 


A general method for calculating the tensor of dielectric per- 
mittivitieg, the tensor of piesomoduli and the tensor of elas- 
tic constants of a polyorystallic material by these characteris 
tics of monoorystals is proposed. This method is based on :the 
averaging of equations of the piezoelectric converter and -re- 
presents a generalisation of the studies by Vul, Shirobokov 

and Adirovich (1). The equations obtained make it also pos- 
sible to correlate the properties of polarized and non- 
polarized ceramics. 


By definition, a polycrystallic sample consists of monocrystals 
oriented at random, If this sample is subjected to the action 
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; 48-3-11/26 

TITLE: On the Connection between Dielectric, Piezoelectric and Elastic 
Properties of Polycrystallic Ceramics and Those of Monocrystals 
(0 avyazi mezhdu dielektricheskimi, p'yesoelektricheskimi i 
Ph svoystvami polikristalicheskoy keramiki i monokris- 
talle 


of a constant electric field of sufficient intensity to 
"polarize" it, this action will give rise to some orientation 
in distribution of the polar axes of microcrystals. After such 
a treatment, the polar axes of individual microcrystals will be 
confined within a certain solid angle, whose magnitude is 
determined by the polarization mechanian. 

The equations obtained enable one to caloulate the piezomoduli 
of a monocrystal by the known piezomoduli of a ceramic material. 
Using the values of pliezomoduli for barium titanate ceramics, 
the authors calculate the piezomoduli of the monoorystal which 
agree well with the data given in the literature. 

The bibliography lists 2 references, of which 1 is Slavic 
(Russian). 


INSTITUTION: Physical Institute im.Lebedev of the USSR Academy of Sciences, 
PRESENTED BY: 

SUBMITTED: No date indicated. 

AVAILABLE: At the Library of Congress. 
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SUBJECT: USSR/Luminescence 48-3-14/26 
AUTHOR: Bogdanov S.V. 


TITLE: Piezoproperties of Ferroelectric Ceramics Consisting of Barium 
: Titanate with Some Additions (P'yezosvoystva segnetokeramiki iz 
titanata bariya s nekotoryml dobavkami) 


PERIODICAL: Isvestiya Akademii Nauk SSSR, Seriya fizicheskaya, 1957, Vol 21, 
#3, pp 390-393 (USSR) 


ABSTRACT: An investigation of the dependence of piezocharge on mechanical 
strain in a number of solid solutions containing BaSn0, and in 
-" »arium titanate vith additions of Sn0, has shown that éffects 
of the domain structure changes play a decisive role.. 


The paper deals with some dielectric and piezoelectric proper- 
ties of barium titanate containing 3 % of Sn0,, which was 
named "T-3", 


The inclusion of Sn0, into barium titanate leads to the lower- 

ing of its Curfe point, increase of dielectric permittivity; 

decrease of spontaneous polarization, residual polarization 
Card if3 and coercive force, and to the increase of the elasticity 
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48-3-14/26 
TITLE: Pievoproperties of Ferroelectric Ceramics Consisting of Barium 
Titanate with Some Additions (P'yezoavoystva segnetokeramskt 
is titanata bariya s nekotorymi dobavkam!) 


modulus and Poisson coefficient. 
fhe T-3 compound is characterised by the following data: 


a. Ite dielectric permittivity at the room temperature, 
measured in a weak field of the order of 2.5 Ho and at a 
frequency of 190 ko/s, is equal to (1.7 to 1.8 £1075 


b. The Curie point is at 82 to 87°C; 


6, In the region of temperatures from 30 to 35°C, some in- 
orease of dielectric permittivity, connected apparently with 
a low-temperature phase transition, is observed. 


The author draws the following conclusions from his investiga- 
tions: 


a, That barium titanate with some additions, such as Sn0,, 

or solid solutions containing barium stannate have a lower 

Curie point in comparison with BaTi0,, a decreased spontaneous 
Card 2/3 polarisation and coercive force, and‘an increased elasticity 
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. 48-3-14/26 

TITLE: Piesoproperties of Ferroelectric Ceramics Consisting of 
Barium Titanate with Some Additions (P'yesosvoystva segneto- 
keramiki is titanate bariya s nekotorymi dobavkami) 


modulus and Poisson coefficient, which makes the re-orienta- 
tion of domains by mechanical strains easier; 


be That reversible changes in domain structure under effect 
of mechanical strains lead to a considerable rise of 
piezomodulus ds35 


c. That it can be presumed that changes in the domain struc- 
ture will not occur at sufficiently high frequencies, and 
that effects connected with them will not manifest them- 
selves. 


The article contains 5 figures. The bibliography lists 1 
Russian reference. 


INSTITUTION: Physical Institute im. Lehedev of the USSR Academy of Sciences 


PRESENTED BY: 
SUBMITTED: No date indicated 


AVAILABLE: At the Library of Congress. 
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USSR/Luminescence 48-3-16/26 


Bogdanov S.V. and Timonin A.M. 


On the Methods of Measuring Piesomodulus by means of Radial 
Oscillations of a Disk (K metodike izmereniya p'yezomodulya 
iz vadial'nykh kolebaniy diska) 


Izvestiya Akademii Nauk SSSR, Seriya fizicheskaya, 1957,Vol 21, 
#3, pp 397-398 (USSR) 


Determination of piazomodulus a from radial oscillations of 
a disk by the resonance and ant? resonance methods is based 
on the fact that some quantities determined experimentally, 
such as dimensions and density of a sample, the frequency of 
resonance and anti-resonance, and dielectric permittivity, can 
be connected with piezoelectric and elastic constants, if the 
value of the Poisson coefficient is known. As the latter is 
usually not known, its average value for the given material 

is used for computations; but this method is not very 
acourate, 


Therefore, the author suggests to apply the following method: 
to measure the second resonance frequency of disk radial 
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tae 48-3-16/26 

TITLE: On the Methods of Measuring Piesomodulus by means of Radigl 
Osoillations of a Disk (K metodike izmereniya ptyezomodulys 
iz radial'nykh kolebaniy diska) 


oscillations and then to find graphically the Poisson coeffi- 
cient making use of some existing relations. 


Thus by making just one additional measurement, that of 
second resonance frequency, it is possible to determine the 
Poisson coefficient and then the piezomodulus dsy° 


The bibliography lists one reference in Russian, which was 
translated from English. 


INSTITUTION: Physical Institute im. Lebedev of the USSR Academy of Sciences 
PRESENTED BY: 

SUBMITTED: No date indicated 

AVAILABLE: At the Library of Congress. 
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24(3) 

- AUTHORS: Cherepanov, A. Ms, Bogdanov, 8S. V., SOV/48~22-12-22/33 
Razbash, R. Ya. i. 

‘TITLE; Piezoceramics With High Curie Temperature (Segnetokeramika 


& vysokoy temperaturoy Kyuri) 


PERIODICAL: Isvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Vol 22, Nr 12, pp 1497-1499 (USSR) _ 


ABSTRACT: In the present paper a new method for the preparation of 
Bolid solutions with PoTi0,-content is described.. Experimental 


results have shown that it igs possible to obtain samples of 
solid solution with a PbT40,~content not exceeding 15 mole %, 


by annealing in free atmosphere. In order to obtain samples 
having such a composition, no less than 20 mole % PbTLO, must 


be introduced into the initial composition. The method employed 
by the authors is to introduce the samples into casings of 

fireproof clay both in the temporary and in the final annealing 
process and to place these casings upon an alumina layer (41,05) 


which should be at least 5 mm thick. The samples are thereupon 
Card 1/3 
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_ Piegoceramica With High Curie Temperature SOV/48-22-1 222/33 


buried in alumina. The layer thickness above the samples 
must be of about 8~10 mm, on a sample surface of up to 


10 om’. On a larger surface this layer must be correspondingly 
thicker. The annealing heat is experimentally @étermined for 
each composition. It depends on a number of factors: 

relations of initial components to one another, purity, 
fineness of grinding, etc. In the case of pure initial 


components a temperature of 1350° (PbTi0,) up to 
1450°(BaTio, ) has been determined for the final annealing 
of the BaTiO,-PbTi0, samples. A schematic illustration 


‘is given in figures ja and b of the placing of the lead 
containing samples for the temporary and the final annealing 
process. The method desoribed has already been successfully 
employed for the past 5 years for the preparation of. the 
various lead containing compositions. The authors thank 
B. M. Vul for having given valuable advice. There are § 
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_ Piezoceramics With High Curie Temperature SOV/48-22-3 2-22/33 
figures, 1 table, and 8 references, 4 of which are Soviet. 
ASSOCIATION: Fizicheskiy institut imeni P. N. Lebedeva Akademid nauk 


SSSR (Institute of Physics i 
Br seicaces ween) y meni P. N. Lebedev, Academy 
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. 24(3) 
AUTHORS; Bogdanoy,—8s-%., Kovalenko, G. H., SOV/48-22-12-23/33 
Razbash, R. Yao, Cherepanov, A. I. 
TITLE: On Dielectric Properties of Solid Solutions of the Triple 


System BaTiO, - PbTiO, ~ BaSno, (Dielektricheskiye svoystva 


tverdykh rastvorov troynoy sisteny BaTi0,~PbTi0,-BaSn0, ) 
PERIODICAL: Iavestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Vol 22, Nr 12, pp 1500 - 1503 (USSR) © 


ABSTRACT: In the present paper some of the dielectric properties of 
samples were investigated, the BaSnO, content of which was 
higher by 2%, 5.5%, 10% and 15% than’the sum assumed as 100% 
(BaTiO, +PbTi0,). The samples were produced from the initial 


components BacO,» PvCO;, Tid, and Sn0,- The investigations 


showed that the effect of dielectric properties is additive 
in the first approximation at a lower content of PbTiO. and 
BaSn0, in solid solutions. This additivity, is, howsve?, 
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On Dielectric Proporties of Solid Solutions of the SOV /48-22~ 1223/33 

Triple System BaTi0,-PbT10, ~BaSn0, 
(20 = 25%) This deviation can be due to two causes: first, 
a certain volatilization of lead is possible with a higher 
content of PbCO, in the initial solution; secondly, it is 
possible that an other lead compound except PbTiO, forms during 
the.. synthesis procesa, corresponding to the composition 
"PoSn0," described in references 13015. Its influence upon 
dielectric properties of solid solutions is to a certain 
degree equivalent to the effeot of BaSn0O, (Ref 6). In the 
initial layer the quantity of the forming PbSn0, can be 
assumed to be proportional to PbCO, and Sn0,- me increase 


of the proportion of BaSn0, in solid solutions causes a de- 
crease of the spontaneous polarization of the domains then- 
selves on the one hand; on the other hand, when the voluminal 
electrostriction of the domains is diminished their orientation 
is facilitated by the electric field. The second effect 

is probably decisive with corresponding compositions. In the 
compositions 

95 BaTiO, + 5PoTi0, + 2.5Basn0 
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On Dielectric Properties of Solid Solutions of the SOV/48-22- 12-23 /33 


- Priple System BaTi0,-PbT10,~-BaSn0 


ASSOCIATION: 
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I5BaTiO, + 5PbTiO, + 5Basn0, 
90BaTi0, + 10PbTi0, + 5BaSn0, 


a certain increase of the spontaneous and the residual poleri- 
zation (as compared with pure BaTio, ) can be observed when 


the coercive force remains nearly unchanged. These compositions 
also show a well formed hysteresis loop of a satisfactory . 
rectangular form at a relatively low tension of the external 
field. There are 5 figures, 1 table, and 15 references, 11 

of which are Soviet. 


Fizicheskiy institut imeni P. N. Lebedeva Akademii nauk SSSK 
( oe Gla Institute imeni P. N, Lebedev, Academy of Sciences 
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» 24(3) 
“AUTHORS: Kovalenko, G. Mae Bogdanov, S- Vis SOV/48-22-12-25/33 
Cherepanov, A. M. 
TITLE; On the Effect of Admixtures of Fe,0;3, Sr0, Sn0, 5 Zr0o5 and 


Been. on the Characteristics of Dielectric Hysteresis Loops 
of Polycrystalline ‘BaTio, and of Solid Solutions BaTi0,-PbTi0 
(Vliyaniye primesey Feo05, Sro, Sn0,, Zr0, i BaSn0, na kharak- 
teristiki petli dielektricheskogo gisterezisa polikristalliches- 
kogo BaTi0, i tverdykh rastvoroy BaTi0,~PbTi0, ) 

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Vol 22, Nr 12, pp 1508 =» 1514 (USSR) 


3 


ABSTRACT: The present paper tries to clarify the effect of some ad- 
of pure polycrystalline BaTiO, as well as of sone solid 
BaTiO, ~PbTi0,~solutions. Baritm titanate and six of its solid 
solutions with a lead content up to 30% mol were used as 
Card 1/3 initial materials. Fe,05, Sr0, Sn0, and 2r0, up to 3% by 


c 


as 
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- On the Effect of Admixtures of Fe,05, Sro, 8n0,, zr0,, 30V/48~22-12-25/33 
and BaSn0, on the Characteristics of Dielectric Hysteresis Loops of Poly-~ 


* crystalline BaTio, and of Solid Solutions BaTi0,-PbTio, 


weight above the initial composition were added as admixtures. 
Data concerning investigated compositions are recorded in 
table 1. The wethod used for the production of samples was the 
same as that for the extraction of barium titanate. The 
annealing of lead-containing composition was carried out under 
conditions which prevented the volatilization of lead oxide. 
The sintering temperature reached 1550° with some compositions. 


It was shown that small quantities of Fe,03, Sro, Sn0,, 2r0, ° 


and BaSnO, are already sufficient to exert an influence on the 
. basic chafacteristics of dielectric hysteresis loops of BaTiO 
as well as of solid BaTiO +PbTi0, solutions. The tension of tKe 
soercitive field and the fension“of the electric field required 
for saturation. are considerably reduced by admixtures in 
individual cases. The sufficiently high values of spontaneous 
and residual polerization as-well as the rectangular loops 
of the initial material do not change. There are 3 tables and 


references, 
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On the Effect of Admixtures of Feg035 Sr0, Sn0,; 2r0,; SOV /48-22-12-25/33 
and BaSn0, on the Characteristics of Dielectric Hysteresis Loops of Poly- 


erystalline Helio, and of Solid Solutions BaTiO, -PbTid, 


ASSOCIATION: Fizicheskiy institut imeni P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev, Acadeny of Sciences, USSR 
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PHASE 2 BOON EXPLOI Talla 50V/4379 


Vaesoyurnays kocferestaiya po fisike dielektrikow. 24, 1948 


Pigiva dielektrikew; trody vtorsy vaeaoyuimoy konferentatt “Prysices of Dielectrics; 


Transactions of the 24 ail-Usion Conferesce on the Phyatcs co? Dielectrics) 
Moecow, lad-vs AN SSSR, 140. 532 p. Errata elip inserted, 5,000 copies 
printed. 


Sponsoring Agescy: dkademiye cark SOON. Pisicbeskiy institut imeni PLE. Lededeva. 
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the physica of dielectrics, 
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81960 
8/181 60/002/04/20/034 
BO63 


BO02 
24,7300 
AUTAORS;: Bogdanov, S. Ve, Razbash, Re Yao 
ee eS 
TITLE: The Character of High-temperature Phase Transition in Some 
Solid Solutions of BaTi0, - BaSn0, 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Noe 4, pp 670-672 


TEXT: Barium titanate with a low content of barium stannate is ferro- 
electric}\ Its Curie point is found near 100°C and below this temperature, 
depending on its oontent of barium stannate. It was the purpose of the 
present paper to determine the type of phase transition occurring in this 
process (first or second type). Four specimens of barium titanate with 

a@ barium-stannate content of 5, 7.5, 10, and 15% were prepared by a group 
of technologists under the direction of A. Me Cherepanov. Curis point and 
dielectric constant € were measured, constant electric fields of a high 
strength being applied at the same time. (Table). Fig. 1 shows the tempera- 
ture dependence of € of a specimen at different field strengths. Fig. 2 
indicates that the Curie point is shifted up to 20°c by the application 
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81960 
The Character of High-temperature Phase 3/181 60/602/04/20/034 
Transition in Some Solid Solutions of — B002/B063 

BaTi0, - Band, 


of a field strength of 15 kv/om. This shift is proportional to the field 
strength. Thus, a phase transition of the first type took place. This 
assumption is supported by the occurrence of a temperature hysteresia 

of € . Mention is made of publications by Roy, Kholodenko, and Sinyakov,. 
There are 2 figures, 1 table, and 7 references: 6 Soviet and 1 Swiss. Xx 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR, Moskva 


(Institute of sic Lebedev of the AS USSR, 
Moscow) Sta = 


SUBMITTED: May 19, 1959 
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‘ 85006 
/2/60 
7 s/048/60/024/010/015/033 
re . B013/B063 
AUTHORS; Bogdanov, S.-:¥., Kovalenko, G. M., and Cherepanov, A, M. 
a Pena: \ 
TITLE: Some Physical Properties of Piezoelectric Monocryatals! of 


: Has ara 5 i0.-PbT 10. -BaS 
Sobte periGs PoTi0,, BaTi0, ares Batio, Por 0, Ba nO, 
Solutions “\ a} 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 10, pp. 1234-1237 


TEXT: Monocrystals of the systems mentioned in the title were obtained : 
with a PbTiO; content of up to 15% and a Basal content of up to 10% froz ve 
the solution in molten KF by way of slowly cooling the solution from 

1000 - 12000 to ~400°C. The same method was applied for obtaining 

monocrystals from the initial composition 85% BaTi03~10%PbTi03~57BaSn03. 

The crystals were bred from previously synthesized BaTi0z, PbTi0z, Basn03, 

and their individual components. Plane~parallel plates without cracks nor 
inclusions were employed in the process. Fig. 1 shows the dependence of 
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85006 
Some Physical Properties of Piezoelectric s/048/60/024/010/015/033 
Monocrystals of Solid BaTi0z-PbTi0:, BO13/B063 
BaTi0z-BaSn03-, Batli0;-Pb?i65-BaSnd, 
Solutions 


the dielectric constant & of BaTiO; monocrystals on the field strength of 
an alternating field. Fig. 2 shows the dependences of € on the field 
strength of the alternating field for single crystals of different 
compositions. As may be seen, the dielectric constant rises with an 
increase of the BaSn0z content, compared to the & of the BaTi0z. The 
increase cf the PbTi0Oz content, however, is followed by a drop of the 
dielectric constant. for all the crystals, the authors studied the 
temperature dependence of & at different values of the alternating field. 
Since it was the same for all of the monocrystals investigated, it is 
shown in Fig. 3, restrictedly to the composition (95#BaTi03-5#PbTi03) 
only. This shows a strong differentiation of the dependence of € for large 
fields and of € = f(T) for small fields. Dielectric hysteresis loops were 
taken for all specimens. The measurement results are tabulated. The 
characteristics of the single crystals were improved in all cases by 
introducing Feo0z3 into the mixture serving for the crystal breeding. The 
dependences of the quantities examined on the composition of the 
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Some Physical Properties of Piezoelectric Bias (ul Sea lCro/ tian 
Monocrystals of Solid BaTi0z-PbTi0z, BO13/B063 
BaTi0z-BaSn03-, Bali0z-PbTi 3-BaSnbs 
_ Solutions 


monocrystala were found to be the same as in polycrystalline specimens of 

a similar composition. However, the dielectric constant, the spontaneous 

and the residual polarization are higher in monocrystals whereas the 

coercive force is smaller than in polycrystalline specimens. The present 

paper was read at the Third Conference on Piezoelectricity, which took . 
place in Moscow from January 25 to 30, 1960. There are 3 figures, 1 table, - 
and 13 references: 9 Soviet. x 


Card 3/3 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5 


2 85009 
8/048/60/024/010/018/033 
9400 (11 37,1438) 143) BO13/B063 
AUTHORS: Bogdanov, S. V. and Rassushin, V. A. 4 
eens emeremenemerenmeenes \ . 
TITLE: The Semiconductor Veoverties Io? BaTi0z 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 10, pp. 1247-1250 


TEXT: The authors studied the effect of some slight additions to Bariod 
upon its semiconductor properties. Some data are given concerning the 
dependence of log 9 on 1/T for BaTi0z monocrystals, to which lanthanum 
and vanadium were added. The crystals were bred according to the method 

. described by Remeika. On the introduction of additions the number of : 
lamella-shaped crystals was reduced, and the principal mass vas 
granulated. In the case of Vo05 the crystals were bright-yellow. With 
Lag03 the color varied between pink and violet. Regarding the addition 
concentration in monocrystals, no precise values could be established, By 
indirect values it is possible to estimate whether the addition is 
contained in the crystal. Fig. 1 shows the temperature dependences of 
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85009 


The Semiconductor Properties of BaTiO, — -§/048/60/024/010/018/033 


BO13/B063 


é for monoecrystals with La and for BaTi0z. The temperature dependence of 
resistivity was measured for the monocrystals obtained. Individual results 
are given in Fig. 2 for crystals with vanadium. At room temperature, 
resistivity amounts to 1.37°1012 ohmeem. For specimens with lanthanum, 
data are given in Fig. 3. It may be seen that there is an anomalous 
section in the curve log¢ = f(1/T). This resembles the section described 
by Saburi for ceramic BaTi0z specimens with rare earths. Its existence can 
likewise serve as indirect evidence of the presence of the addition in the 
crystal. & great reduction of the quantity could not be achieved, 
Similar results were obtained on a large number of specimens. The 
anomalous course of the curve ?(T) can be explained by the fact that this 
section lies in the region of the phase transition, during which a 
rearrangement of the zonal crystal structure takes place (Ref. 12). 
Below the phase transition the additions are split, which fact leads to an 
increase of conductivity. Above the phase transition splitting disappears 
and conductivity is reduced. Mention is made of M. D. Mashkovich, Ye. V. 

E Sinyakov, B. K. Chernyy, A. F. Yatsenko. The present paper was read at the 
Third Conference on Piezoelectricity, which took place in Moscow fron 
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The Semiconductor Properties of BaTiO s/048/60/024/010/018/033 
3 BO13/3B063 


January 25 to 30, 1960. There are 3 figures and 12 references: 5 Soviet, 
3 Japanese, 1 Swiss, and 1 US. 
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ar 85877 
|G, AIG O (2303,3203) s/048/60/024/011 /013/036 
LY. 2600( NEB NYY ) BODE] BORE 
AUTHOR: Bogdanov, S. V. 
“<< \ 4 
TITLE: The Dielectric Gonetuntel of Ceramic BaTiO, Piezoelements 
San a ae aeeaneaa——— Bea 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 11; pp. 1353 =. 1356 


TEXT: The present paper is a reproduction of a lecture delivered on the 


3rd Conference on Ferroelectricity which took place in Moscow from 
January 25 to 30, 1960. The fact that — of polarized BaTiO, samples 


(piezoelements) differs from € of unpolarized ceramics may be explained 
a) by piezoelectric reaction, and b) by domain orientation in polariza- 
tion. These two possibilities are theoretically discussed in the intro- 
duction, after which a report is given on €-measurements made on two 

lots of BaTiO, ceramics, and the part played by the two effects is esti- 


mated. The two lots consisted of 30 samples each; the samples were of 
cubic shape, their side length was 10.0 mn. The two series were prepared 
in different ways. The dielectric constant was measured before and after 
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8 
The Dielectric Constants of Ceramic s/o4s/e0/024/011/013/036 
BaTio, Piezoelements BOO6 /B056 


polarization, viz. at 50 cps. and 11 Mc/sec. These frequencies are partly 
essentially below and partly essentially above the resonance frequency 
(250 kc/sec). It is assumed that the € of the polarized samples measured 
at 50 cps corresponds to the £% value of the theory (e9 is the dielec- 
tric constant of the "free't crystal and greater than€S , the dielectric 
constant of the "compressed" crystal, o denotes the mechanical stress, 

~ deformation), and that measured at 11 Mc/sec corresponds to €}. Also 
the piezomoduli as, and d,, were measured on the polarized samples, as 


31 
also € 10-15 days after polarization. The following results were obtained: 


olarization 


d,, (CGSB) 
I 544-1070 
II 5.2910 


It is especially pointed out that € becomes smaller with increasing 

oO 
frequency and that E33? fu4 and €33<Ey0 holds. For purposes of control, 
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The Dielectric Constants of Ceramic 8/048/60/024 /011/013/036 
BaTid, Piezoelements BO06/B056 


3 


the electrodes were then removed and new ones fitted (by means of vacuum 
sputtering), and measurements were again made at 50 cps and 11 Mc/sec; 


the values being compared with those obtained previously. The following 
result was now obtained: 


The results are discussed in detail and the following conclusions were 
drawn; 1) In unpolarized BaTiOz ceramica the individual domains of micro- 
crystals. cannot be considered ts be completely piezoelectrically com- 
pressed (at frequencies of up to 10 a 2) The decrease of the dielec- 
tric constant of unpolarized ceramics with increasing frequency is a 
consequence of dielectric relaxation. There are 5 tables and 3 ref- 
erences: 2 Soviet and 1 US. 
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ASSOCIATION: Figicheskiy institut im. P. N. Lebedeva Akademii 
nauk SSSR (Institute of Pi ‘ 
of the Academy of Sciences USSR) 


Card 4/4 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5 


BOGDANOY , S.V., kand. fiz.-mat nauk 
ea cing esae are ee 
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(MIRA 13:7) 
(Ferroelectricity) 
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AUTHORS 3 _ Bogdanov, S.V., Vul, B.M. and Razbash, R.Ya. 
TITLE: Piezoelectric Properties of Polycrystalline 


Barium Titanate at High Pressures 


PERIODICAL: Kristallografiya, 1961, Vol. 6, No. 1, 
pp. 72 i. 77 


TEXT: When the external stress applied to a ceramic BaTiO, 


specimen is not too high and does not give rise to residual 
deformations then after the load has been removed, practically r 
all the domains return to their original state, This kind of 
process is defined as reversible reorientation. If, on the 

other hand, the external stress is sufficiently high to give 

rise to residual deformations then after the load has been 

removed not all the domains will return to the original 

state and the domain sructure will go through a process of 
readjustment for a period of time after removal of the load. 

This will continue until the system reaches a state 

corresponding to a minimum free energy. This process is 
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defined as irreversible reorientation. Both the reversible 

and irreversible. reorientation lead to a reduction in the 
residual polarisation since the reoriented domains no longer 
contribute to the residual polarisation of the specimen, 

This reorientation is equivalent to a certain "additional" 
compression of the specimen. The present authors have investi- 
gated the piezocharge Qs as a function of applied stress 
(355) » In these experiments a measurement was made of the 
charge appear:ing.on faces perpendicular to the Z-axis when a 
mechanical stiress is applied at rightangles to these faces. 
The charge was measured with the aid of a ballistic 
galvanometer and the stress was applied by means of a special 
press, Ceramic specimens from various batches of BaTiO. 


were investigated. The specimens were cylindrical in form 
(height 5 mm, diameter-10 mm), It was found that the 
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magnitude of the piezocharge Qs depended not only on 


gf, but also on the past history of the specimen, Coke 
the magnitude and duration of previous loadings and the 
interval of time between them. The properties of poly- 
crystalline specimens were also found to be strongly 
dependent on their method of preparation. Fig. 1 shows 
experimental curves for Q, as a function of 4, (q is 


33 


plotted along the vertical axis in coulmb/em” and 35 is 


the curve designations are as follows: 

a ~ first measurement, specimen loaded; € —- first measurement, 
isad removed; 6 - second measurement; @ - third measurement, 
after artificial ageing. Fig. 2 shows the initial portion 

of the function a, = £(654) « The curve marked a refers - 


plotted along the horizontal axis in kg/cm’. In Fig. 1 Y 


to the first measurement and the curve marked 6 refers to 
the measurements taken after artificial ageing. These 
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results can easily be explained in terms of the above 
reversible and irreversible reorientations of the polar axes 
of domains (Vul and Bogdanov - Ref. 2). The authors have 
also investigated Qs as a function of 11 « Here, the 


specimens were in the form of cubes (length of edge 6 - 8 mm) 
and the charge appearing on faces perpendicular to the 

Zeaxis when a mechanical stress was applied. The X-axis 

was determined with the aid of a ballistic galvanometer. The 
results obtained are shown es Figs. 3 and 4& (Q, in 


eoGlonb Jems te i in ke/cins ). In Fig. 3, the curve marking 
is as follows: a - first measurement, load on; is - first 
measurement, load off3 ® - second measurement. 


Fig. 4 shows Q, = £(&% 1 for different durations of 


3 
preliminary loading Pe = first measurement; & - second 
measurement after O11 kept at 2600 kg/em= for 10 min; 
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6 - the third measurement after o,, at 2 600 kg/om" 


for 16 hours). The piezoelectric moduli dsys do and 
3 were determined and the results obtained are given 
re the following table: 


Piezo- Before ageing, After ageing, Relative 
modulus x107 x10" change 
ds5 4.85 3.37 0.695 
ae, 1.93 1.49 0.773 r 
ds) 1.91 0.89 0.446 
acer 
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In the above table, the ageing was carried out at a load 


of 2 370 kg/om= for long intervals of time and the moduli 
were then measured at low loads. These results are also 
explainable in terms of the reversible and irreversible 
reorientation. Finally, the Q, = £(05,) curves were 


obtained at different temperatures. The result is shown in 
Fig. 5. Curve a in this figure corresponds to the loading 
of the specimen for the first time at room temperature, 

Curve & to the loading for the second time at 60 °c and 

@ to the loading for the third time at 76 °c. after cooling 
the specimen for 20 hours, the measurements were repeated 

at 18 °c (Curve 2 ). Finally, the effectsof external 
stresses introduced into the specimen in the process of its 
preparation are briefly discussed. It is suggested that 
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the experimentally observed difference between qe and eee 
dso is probably due to the. above internal stresses. ee 
There are 5 figures. 1 table and 8 Soviet references, — _ ; aes 


ASSOCIATION: Fizicheskiy institut im, PLN. Lebedeva 
; AN SSSR (Physics Institute im. P.N. Lebedev 
of the AS USSR) . 


SUBMITTED: | April 22, 1960 
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3/181/62/004/008/020/041 ~ 
9 u. “908 B102/B104 ‘ 
AUTHOR: Bogdanov, Ss. ve 
aad 
TITLE: The electrical strength of barium titanate 


PERIODICAL: Fizika tverdogo tela, ve 4, no. 8, 1962, 2179 - 2183 


. 


TEXT; In contradistinotion to several other investigators, Fang and 
Brower (Phys. Rev. 113, no~ 2; 456, 1959) found that near the phase transi- 
tion points (+120, 0, -70°C) where BaTi0, has ¢-peaks the electrical 


strength EB, has minima. It was also found that E. tends to decrease with 


increasing temperature. As the experimental method of Fang and Brower waS | Va 
not faultless the author repeated the E, (+) measurements (at +140, +120, iv 


+20, 0, -40 and -70°C where, according to them, E, should have extrema) 


more adequately and more accurately (maximum error +11%). The results so 
obtained disagree with those of Fang and Brower, E. being virtually 


temperature~independent and at the phase transition points somewhat higher 
rather than lowers at the temperatures stated above BE, (kv/om) was 127, 
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134, 127, 122, 123, 121. There are 4 figures and 1 table. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR Moskva . Ve 
(Physics Institute imeni P. N. Lebedev AS USSR, Moscow) ant 


SUBMITTED: Maroh 22, 1962 
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AUTHORS 1 Kopylovekiy, B. De, and Bogdanov, S. Ve nate : 

. i eaememmmenenmiaiaminand 

TITLE: Effect of surface recombination on the phase shift between . 7 


photoconductivity and the light exciting it i 


PERIODICAL: Fisika tverdogo tela, ve 4, no. 10, 1962, 2867 - 2872 


TEXT: In continuation of an earlier paper (FIT, 3, 926, 1961) the authors. 
invéstigate the relationship between the nonequilibrium carrier lifetime } 
and the phase angle githat gives rise to the photoconduction signal and the 
exciting light. As id known, is reduced by. the surface recombination, © 

whioh leads to a nonlinear frequency dependence of tan g. Without surface 
‘yécombination tan 9 = -wt, while with surface recombination tan 9 
= wt (al, 14/b, 1814) 4 a is the light absorption coefficient, Lo the diffu-. 


"gion length, d is the specimen thickness, s is the surface recombination 
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rate, and w is the light medulation frequency. HF(.eL€4 and decreases ~ 


with increasing arguments. The mechanism whereby surface recombination in-. 


fluences the frequency dependence of tan 9 is still unexplained and is in- 
vestigated here. Independently of the values agpumed by a, d and Lis - 
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; qe > : 
tan p/wot depends on the frequency only when s=0,, This is proved. To ex- . 


plain the physical reason fer this nonlinearity the variation of the time- 
dependent part of the excess carrier concent ration (n,) through the thick- 
ness of the sample thickness is studied for the gase aL o- This change 


oan be desoribed by n,(xst) a u(x,w)ed @t=eo) where H(x,w) ie a highly 


complex function. This relation describes the wave-type character of the 
propagation of the variable component of the excess carrier concentration; . 
amplitude and phase of this "wave" depend on W,t,ds and x. The wavelength: 


is proportional to i/o. As w increases the excess carriers tend to become 


localized near the surface. If s f 0 this increases influence of the sur-- 


face recombination and entails therefore a decrease of 9; i.e. if s # 0, 
tan g/wt decreases with increasing #. The entire complex of the surface 


recombination effects can be explained by the wave-type propagation of the- 


surplus carriers into the specimen. 


ASSOCIATION: Fisichesksy inetitut im. P. N. Lebedeva AN SSSR, Moskva 
. (Physics Institute imeni P. N. Lebedev AN USSR, Moscow) 
| SUBMITTED: | May 31, 1962 | 
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M108 ; E132/E460 

AUTHOR: Bogdanov, S.V. . : 

TITLE: » The influence of mechanical loading on the 


orientation of domains in single crystals of BaTi03 
PERLODICAT.: Kristallografiya, Ve7, NOD, 1962, 755-760 + 1 plate . 


TEXT: Changes in the domain structure of single crystals of 
BaTi03 have been observed visually. ' The dynamics of these / 
changes are examined and it is found that the reorientation of B 
the domains can be either reversible or irreversible. | For 
irreversibility it is essential that the timpulse" P = st 

should exceed a certain critical value Perit: . This is explained 
qualitatively. No mechanical stress can reverse the direction 

of polarization as it corresponds to an extension along the , 

polar axis but stress,.for example, $33 can change_the polar 
axis by 90°, for example from [001) to (10 

Previous experimental and theoretical investigations are reviewed 
and new observations are reported. A definite constant load Ps3 
was applied to the crystal along the c-axis and a succession of 
photographs was taken of the domain structure which permitted the 
orientation to be followed in time. The crystal was then 
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"On the Nature of the Dielectric Properties of Solid Solutions of 
SrTiO, - Bi,/, T10,, ” 
‘ = 


report presented at the Symposium on Ferroelectricity and Ferromagnetism , 
Leningrad, 30 May - 5 June 1963 
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B102/B180 
AUTHOR; Bogdanov, S. V. 
TITLE: Ferroelectrical properties of materials and the nonlinearity. 


of the dielectric polarization 


PERIODICAL: Fizika tverdogo tela, v. 5, no. 3, 1963, 807-810 


TEXT: Nonlinearity of dielectrical polarization was sometimes assumed to. 
be a specific property of a certain class of ferroelectrics, characterized 
by nonlinear field dependence of & and by dielectric hysteresis loops 

(e. g. Nuovo Cimento, 13, 257, 1959). The author'of the present paper 
shows that this nonlinearity is a more general property. For the usual : 
"linear" dielectrics also, P(E) is a linear function only in weak fields.: 


But even then P = ak + B+. ..5 being very small. Consequently, since 
é=1+4ndP/dE, = 1+ 4n(a + 3°E° + ....), i. e. at stronger fields © and,. 
of course, the capacitance also, will be field-dependent. Even in gases : 
€ becomes field-dependent near breakdown voltages. Materials with i 
relaxative polarizations (relaxators) which may reach very high <-values. 
show these nonlinearities at lower field strengths. The difference 
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between ferroelectrics with nonlinear e(E) and other materials consists 

in the presence of terms which are odd in E: For a single-domain ne 
ferroelectric crystal = = 1440 (a+2RE+3" B*+.....). The term 28E plays an . 
important role for the dielectrical properties of the ferroelectric. For. 
example, for BaTi0, B is negative and * drops with increasing © when E is 


parallel to the spontaneous polarization. The nonlinearity is therefore 
& property of all materials only at relaxators it is especially marked 
and may be observed at lower field strengths. These materials have 
distorted dielectric loss ellipses, i. e. hysteresis loops without 
saturation of the polarization and without definite coercive fields and 
residual polarization. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR, Moskva 
(Physics Institute imeni P. N. Lebedev AS USSR, Moscow) 
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